COMPARATIVE EFFECTS OF EGG YOLKS FROM  DIFFERENT POULTRY BREEDS ON VIABILITY OF  REFRIGERATED SPERMATOZOA FROM WEST  AFRICAN DWARF BUCKS by DARAMOLA, J. O. et al.
COMPARATIVE EFFECTS OF EGG YOLKS FROM  
DIFFERENT POULTRY BREEDS ON VIABILITY OF  
REFRIGERATED SPERMATOZOA FROM WEST  
AFRICAN DWARF BUCKS 
  
J.O. DARAMOLA*, M.O. ABIOJA, O.G. SODIPE, T.A. SORONGBE,  
J. OCHEFU, A.A. SOBOWALE, O. ONAYEMI, O. OKE 
 
Department of Animal Physiology, Federal University of Agriculture, Abeokuta, Nigeria. 
 
*Corresponding author:  daramolajames2003@yahoo.com  
stock and the application of artificial insemi-
nation (Al) technique. The successes of Al in 
goats generally depend on knowledge of se-
men preservation and insemination tech-
niques (Bitto and Egbunike, 2006). Tradi-
tionally, chicken egg yolk has been used as a 
common component of most semen extend-
ers for freeze preservation of spermatozoa 
because of its wide availability (Bathgate et 
al., 2006) and beneficial effect on sperm vi-
ability, as a protectant of the plasma mem-
ABSTRACT 
.Egg yolk from avian species is used as a common component of most semen extenders because of 
its wide availability, beneficial effect on sperm viability and protective effect on acrosome against tem-
perature-related damage during semen preservation. This study was carried out to determine the com-
parative effects of egg yolks from different poultry breeds on viability of refrigerated spermatozoa of 
West African Dwarf (WAD) bucks. Pooled semen from five intact WAD bucks was diluted with ex-
tender containing egg yolks from Normal feather (NF), Nickel neck (NN), Frizzle feather (FF), Nera 
black (NB), Oba Marshall black (OB) and Yaffa brown (YB) chickens. Following dilution, the semen 
samples were assessed subjectively after in vitro storage at 5oC for 24, 48, 72 and 96 hours as re-
gards progressive sperm motility, acrosome status and abnormalities using a phase-contrast micro-
scope. The results showed that the ability of these egg yolks to sustain progressive motility ranked in 
this order: OB > NN > NF >YB > NB > FF. Intact acrosome was comparable during the 24, 48, 72 and 
96 hours of storage and followed similar trend across the egg-yolk types in the extender. Extender 
containing YB had the highest percentage abnormality at the end of this study. The findings of this 
study reveal that OB, NN and NF have better protective ability to maintain motility of refrigerated sper-
matozoa of WAD bucks. 
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INTRODUCTION 
Goats are the most numerous of the do-
mestic livestock species in Nigeria and pre-
sent a great potential to alleviate the prob-
lem of protein malnutrition in the country 
(FAO, 2006). As the demand for these ani-
mals in the sub region is constantly high, 
the prospects for increasing the numbers 
and productivity of these animals need to 
be utilized. Genetic improvement of goats 
requires the selection of superior breeding 
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 brane and acrosome against temperature-
related damage, in association with other 
components during semen cryopreservation 
(Amirat et al., 2004). The phospholipids, 
cholesterol and low density lipoproteins in 
egg yolk is claimed to account for the pro-
tection of sperm against cold shock during 
the freeze-thaw process. However, the 
chemical composition of the egg yolks of 
different avian species varies, particularly in 
terms of the cholesterol, fatty acid and 
phospholipid contents (Bair and Marion, 
1978; Burris and Webb, 2009), which may 
influence their effectiveness during cooling, 
freezing, and thawing steps (Bathgate et al., 
2006). Recently, it has been shown that egg 
yolk from avian species, other than the 
chicken, might be more beneficial for cryo-
preservation of sperm from stallion (Clulow 
et al., 2007; Burris and Webb, 2009), jackass 
(Trimeche et al., 1997), bull (Su et al., 2008), 
and ram (Kulaksiz et al., 2010). However 
there has not been any report comparing 
the effect of egg yolk from different poultry 
breeds in the extender on the viability of 
chilled West African Dwarf buck semen. 
This requires screening of egg yolk from 
different avian or poultry breeds for the 
storage of spermatozoa to get optimum 
post-thaw quality. The present study was, 
therefore, designed to compare the protec-
tive effect of egg yolk from different poul-
try breeds (Normal feather, Nickel neck, 
Frizzle feather, Nera black,  Oba Marshall 
black and Yaffa brown) in the extender on 
the viability of refrigerated spermatozoa of 
West African Dwarf bucks. 
 
MATERIALS AND METHODS 
The study was carried out at the Goat Unit 
of the Teaching and Research Farm Divi-
sion, Federal University of Agriculture, 
Abeokuta, located in the tropical rain forest 
zone of South Western Nigeria within 70 
10'N and 30 2'E. Five intact WAD bucks 
ranged between 2.5-3 years of age and kept 
under semi intensive management system 
were used for this study. Ejaculate samples 
showing more than 80% progressive motility 
were collected with the aid of artificial vagina 
and pooled. Each semen sample was diluted 
using a Tris-egg yolk based extender con-
sisted of (Tris [OHCO3] amiozomethane 
(2.42g), Citric acid monohydrate (1.36g), glu-
cose (1g), Na penicillin G (0.028g), and Egg 
yolk (20ml) prepared from different poultry 
breeds (Normal feather NF, Nickel neck 
NN, Frizzle feather FF, Nera black NB,  
Oba Marshall black OB and Yaffa brown 
YB). The pooled semen was diluted at ratios 
of 1:5 (semen: extender v/v). Following dilu-
tion, the semen samples were drawn into 
eppendorf tubes, sealed and chilled at 5oC 
and maintained at this temperature for 96 
hours in a refrigerator. 
 
Semen collection and evaluation 
Following dilution, the semen samples were 
assessed subjectively after in vitro storage at 
5oC for 24, 48, 72 and 96 hours as regards 
progressive sperm motility using a phase-
contrast microscope (400x magnification), 
with a warm stage maintained at 37oC. A wet 
semen mount was made using a drop of se-
men placed on a microscopic slide. For each 
sample, at least five microscopic fields were 
examined. The mean of the five successive 
evaluations was recorded as the final pro-
gressive motility score. Acrosome status and 
spermatozoa abnormality were evaluated 
with eosin-nigrosin smears. At the end of 
every 24hours of storage, 3ul of semen sam-
ple was placed on a microscopic slide, 2ul of 
eosin-nigrosin was dropped on it, and a 
smear was made using a microscopic slide. 
The proportion of sperm cells with intact, 
damaged or missing acrosome was estimated 
under a phase-contrast microscope. Morpho-
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logical examination of the sperm cells was 
carried out (Bearden and Fuquay, 1997) and 
primary abnormality of sperm cells located 
in the head, mid-piece and tail were ob-
served under a phase-contrast microscope 
 
Data Analysis 
Data were subjected to analysis of variance 
(ANOVA) and means separated by Duncan 
Multiple Range Test (Duncan, 1955) in 
SPSS version 19. 
 
RESULTS 
The effects of different egg-yolk types on 
progressive spermatozoa motility of post 
chilled WAD bucks semen are presented in 
Table 1. The results showed that extender 
containing NN, OB and NB had highest 
(P<0.05) progressive motility followed by FF 
as compared to YB and NF in the first 24 
hours of storage. Similar trend was observed 
after 48 hours of storage except that FF had 
zero progressive motility (P<0.05). Percent-
age of progressive sperm motility  was higher 
(P<0.05) in extender containing NN, OB 
and NF in 72 and 96 h compared to YB, NB 
and FF that had zero progressive sperm mo-
tility  at the end of the study. The ability of 
these egg yolks to sustain motility ranked in 
this order: OB > NN > NF >YB > NB > 
FF. 
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Table 1. Progressive motility of WAD buck spermatozoa extended with egg-yolks  
               from different poultry breeds  
Duration (h) NN NF OB YB NB FF SEM 
24.00 76a 52c 76a 58bc 74a 66b 3.419 
48.00 74a 42c 74a 42c 68b 0d 3.655 
72.00 52a 36c 46b 14d 0e 0e 2.948 
96.00 26b 30b 42a 0c 0c 0c 3.066 
a,b,c,d Values within rows with different superscripts differ significantly (P<0.05) 
The effects of different egg-yolk types on 
intact acrosome of post-chilled WAD bucks 
semen are presented in Table 2. Intact acro-
some was comparable during the 24, 48, 72 
and 96 h of storage and followed similar 
trend across the egg-yolk types in the ex-
tender. 
Table 2. Intact acrosome of WAD buck spermatozoa extended with egg-yolks from  
               different poultry breeds  
Duration (h) NN NF OB YB NB FF SEM 
24.00 91.67 95.00 88.33 88.33 91.67 85.00 1.556 
48.00 87.33 79.33 88.33 79.33 86.00 72.67 2.830 
72.00 87.67 87.67 91.67 89.67 88.33 96.00 1.438 
96.00 72.33 80.00 78.33 75.67 88.67 87.67 3.009 
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The effects of different egg-yolk types on 
percentage abnormality of post-chilled 
WAD bucks semen are presented in Table 
3. The results showed variations in the per-
centage of abnormality during 24, 48, 72 
and 96 h in the extender containing the dif-
ferent egg-yolk types. Extender containing 
YB had the highest percentage abnormality 
at the end of the study. 
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Table 3. Percentage abnormality of WAD buck spermatozoa extended with  
               egg-yolks from different poultry breeds  
Duration (h) NN NF OB YB NB FF SEM 
24.00 1.08b 1.47b 1.99b 3.51a 1.08b 2.69ab 0.495 
48.00 1.24c 3.96b 2.15bc 5.17b  2.08bc 14.15a 0.377 
72.00 5.12b 2.52bc 2.52bc 12.32a 5.83b 1.93c 0.448 
96.00 11.04b 5.83c 5.56c 18.58a 5.42c 4.83c 0.872 
a,b,c Values within rows with different superscripts differ significantly (P<0.05) 
DISCUSSION 
Egg yolk is one of the most commonly used 
components of cryproctectants utilized dur-
ing the freeze –thawing process. The bene-
ficial effect of egg yolk in the cryopreserva-
tion of sperm can be attributed to a resis-
tance factor, which helps to protect the 
sperm against cold shock; and storage fac-
tor that helps to maintain viability. The 
phospholipid, cholesterol and low density 
lipoprotein contents of the chicken egg yolk 
specially have been identified as the protec-
tive components (Pace and Graham, 1974; 
Watson, 1976; Foulkes, 1977). Egg yolk of 
other bird species have successfully been 
used as an additives for the cryopreserva-
tion of sperm in certain species especially 
equine (Clulow et al., 2007). The most im-
portant finding of the present study was 
that semen chilled in the extender contain-
ing NN, NF and OB egg yolks recorded 
higher sperm quality than semen chilled in 
the other egg yolks. Components such as 
levels of protein, lipid and cholesterol pre-
sent in the eggs have been demonstrated to 
actively protect sperm during the various 
stages of cryopreservation process (Prasard et 
al., 1988; Maurice et al., 1994) suggesting the 
ability of these components present in egg 
yolks of these breeds of poultry to improve 
the protection of the sperm during the chill-
ing processes, resulting in higher progressive 
sperm motility after post-chilling. 
 
The results on improved progressive sperm 
motility of the present study are in agree-
ment with other studies that egg yolks have a 
beneficial effect on sperm viability (Amirat et 
al., 2004; Burris and Webb 2009; Recai et al., 
2010; Kulaksiz et al., 2010). Semen stored in 
the extender containing the different egg 
yolks in the present study had the ability to 
sustain motility and are ranked in this order: 
OB > NN > NF >YB > NB > FF. Similar 
results have been reported by Humes and 
Webb (2006), who found that egg yolks from 
different sources had variations in their abil-
ity to improve the percentage of motile stal-
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lion sperm after the freezed-thawed proc-
ess. The ability to improve the percentage 
of progressive sperm motility by the differ-
ent egg yolks may be attributed to the 
higher levels of protein, lipid and choles-
terol present in the different egg yolks. 
These components have been demonstrated 
to actively protect sperm during various 
stages of cryopreservation process (Prasard 
et al., 1988; Maurice et al., 1994). The higher 
levels of these components present in the 
different egg yolks could improve the pro-
tection of the sperm during the chilling, re-
sulting in higher progressive sperm motility 
after chilling. The lower ratio of phosphati-
dylcholine and phosphatidylethanolamine 
and higher ratio of polyunsaturated fatty 
acids could probably be implicated for the 
lower progressive motility of spermatozoa 
chilled with YB, NB and FF egg yolk ex-
tenders (Trimeche et al. 1998; Choi et al. 
2001). Moreover, a specific problem in the 
preservation of goat semen is the detrimen-
tal effect of seminal plasma on the viability 
of the spermatozoa in diluents containing 
egg yolk‐based media and this is attributed 
to an enzyme originating from the bulbo- 
urethral gland secretion in seminal plasma, 
named egg yolk coagulating enzyme (Iritani, 
and Nishikawa, 1961). The toxicity of egg 
yolk coagulating enzyme differs with the 
quantity of the hydrolysates which vary with 
pH, temperature and seminal plasma con-
centration, season of semen production and 
breed of fowl providing the egg yolk. 
Therefore, the improvement or decline in 
post-chilled motility/quality of spermatozoa 
with egg yolk of different poultry breeds in 
the refrigerated extender might probably be 
attributed to the differences in the bio-
chemical composition of the egg yolks 
(Trimeche et al., 1997; Surai et al., 1999; 
Bathgate et al., 2006) 
 
Acrosomal intactness is mandatory for the 
acrosome reaction required at a proper time 
to facilitate fertilization (Thomas et al. 1997). 
The change in acrosomal cap is mainly due 
to sperm aging or cryoinjury (Ansari et al. 
2010). Some studies on different livestock 
species suggest that different egg yolk 
sources (Choi et al. 2001) affect the percent-
age of spermatozoa with intact acrosomes 
after freezing (Andrabi et al., 2008). Intact 
acrosome in this study was comparable dur-
ing the 24, 48, 72 and 96 hours of storage 
and followed similar trend across the egg-
yolk types in the extender. The present trial 
shows that egg yolks from different poultry 
breeds do not have different protective ac-
tions on acrosome of WAD buck spermato-
zoa during chilling. This is in accordance 
with the study of Su et al. (2008), who 
showed no differences between different 
avian egg yolks. The findings are however in 
contrast to those of Akhter et al. (2010) who 
reported significant differences in spermato-
zoa with intact acrosome after freezing of 
Holstein bull semen in extender containing 
different avian egg yolks. In this study, ap-
preciable percentage of spermatozoa with 
normal acrosome observed was comparable 
and indicated reduced damage to the sperm 
cells during chilling. The results indicated the 
potential effect of egg yolks that seemed to 
delayed onset of the physiological acrosome 
reaction. This delay is essential for maintain-
ing functional properties, since the acrosome 
must remain undamaged to enable binding 
to the zona pellucida and to respond to the 
appropriate signals from oocytes 
(Wassarman, 1988).  
 
Evaluation of sperm abnormalities is one of 
the commonest methods to assess functional 
status of the semen (Rocha et al., 2006). Su et 
al. (2008) also reported a decrease in percent-
age of morphological abnormalities of Hol-
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stein bull ejaculated spermatozoa frozen in 
extender containing pigeon egg yolk. Ex-
tender containing YB had the highest per-
centage abnormality at the end of this study. 
The low percentage of sperm abnormalities 
in extender containing other egg yolks 
could probably be due to low density lipo-
protein of egg yolk in the egg yolks. It is 
well recognized that low density lipoprotein 
of egg yolk is one of the main factors re-
sponsible for the protection of spermatozoa 
during freezing through different mecha-
nisms. Different proposed mechanisms 
through which egg yolk protects the sper-
matozoa include stabilizing the membrane, 
reducing the spermatozoon membrane 
phospholipids losses and grabbing the toxic 
seminal plasma protein (Manjunath et 
al..,2002; Bergeon and manjunath 2006). 
Moreover, the percentage spermatozoa ab-
normalities observed were within the range 
for post-thawed goat semen as per the Bra-
zilian College of Animal Reproduction 
(Henry and Neves, 1998) in the extender. 
 
CONCLUSION 
The findings of this study reveal that OB, 
NN and NF have better protective ability to 
maintain motility of refrigerated spermato-
zoa of WAD bucks. The improvement or 
decline in post-chilled viability of spermato-
zoa with egg yolk of different poultry 
breeds in the refrigerated extender in this 
study could be attributed to the differences 
in the biochemical composition of the egg 
yolks. 
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